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r^l (57) Abstract: A smoke sensor using scattering light comprises a sensor body, light-emitting means for emitting light toward an 
open smoke-sensing space present outside the sensor body, light-receiving means for receiving scattering light of the light emitted 
toward the smoke sensing space and outputting a light-reception signal according to the amount of scattering light received, and a 

■ — ^ fire judging means forjudging whether fire occurs or not on the basis of the amount of received light determined on the basis of the 

IT) outputted light-reception signal. 
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l^X.TA^<iz:^_h«9, P**WffiTH3^x.fc^, ^©^Sr^^S^-ft 

'So 

[0084] m&mf&23frbmtj£tiZWt&teBtZ, iaio©(B)©J;5H:, ^^foJ^A^ 

^fto— B#^i#*P^JSC-CHl/-</vm^^C, ^gc^/V^-I^V— ^26 
^KjfEU miO(D (E) (D £5 tfg^v/Vf/M^V- ^26^— ^B#^T^ H«9HV 

[0085] Z-(Dft#)WW^JV=f-s^-?\/— ^260Qffl^^J:«9AND^— h27^*|lt:|£tg£ 
&<9, f^^/l^/Wyw ^26<Z)Wtf1^teAND^— h27^)^<Z)Hlx-</Vt±i^ 

AND^- h27(D^lkasfl¥Bfc£*U YD/^/vmt)%:^T m^KAND^f 
— h 28 & ^Sv;kf/W7V" ^26<DH3te ffiiJ ©HW^;^© al^ «9 -eff 

ib<DHV-</vm^^:tf-CAND^— h28ffi^HW</Vi:^ ^ti^pf S^t-^(^ 
7://Wf -!§-) bVXMtiZfoZo 

[0086] ^B#^ AND<^— h28(DHU-</Vm^-eAND^— h29^^ih^li^5fe«9, AND 

y~h27d^Hi/-</vm^^#^4x-ob, m^^jt^tb, ikmt %-tL,x<Dmt>fe 

[0087] ANDf- h28<DHU^]/m£)te£&mW{3^fem5<D^m\M]^l5Ktti£)£th, 
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[0088] ^(DXytjt^mm^mmm^mtimmt-z. rnKD^t^^—v^jy 
y7Yv^Tu^ y ?\z.xmjfctz>z-b&X"%z> 0 man, mscom 

[0089] HlKD^^IJ^a^feoT^, ^-f^^SAl-e^^ftA^^AifeW 
ftTH 1 J^ii^/^^y HftTH 1 ^Sifct^ t£ f^^^y^S A2 it 

o 

[0090] ^^ 0 SA2^^f^iB^^^•^TH2^a^.TV^fc^^^*, ^5/^°SA4^ 

[0091] ^muAmt mmmT¥L3i^rxhotim^a-±, m9K^vtcm^tmm, 

frtzw ^tiKM^ytUAfim mmm.TH3&Mz.x\^fcWr&Kfe, ^.tn^mmz 
\z.mmm^.mB^ytm^mhtix\ ^^mxh^t^h, xr^s 
A7xmm^m\^x, wmmmtj^-r^o 
[0092] *fc, ^mm^mu-^^xi^ ms^-rx^ ^m^e^h^^ti^ 
ti^T^yxh^mmm^i9Kxmm^x^^(DX\ >xmm%— miEm^n^t 
&x%% 0 -rtjtfrib, ^&^&migm~TmT^y°xmm^tLm^ 
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o ^mmmmix^ ^ytm^^r^^m\^xmm^x\^<DX\ mmm 
^mim^%m^xfti\jtm&K^x^ T>y o tati^m^xm^^mi 
yt^mx^f£\^^w^p5<^ti>>x^ 0 *fc, u^T^iz.xvmiytmm 
TxmmLft&&mir%m&\a^MK£%T>7°mjj(Dmimte4^ 
*mm<DMMiK%>\^xtz^ mwmmzz.txs/Nit$:?kwu !km*m*fto 

[0093] zlcdx? [c^mmmmi k xtus. m^^—^m^x, mi^mm^m 
&mm%w^^^mkiz.m)$x%, ^m^hmw-r^b^t^^^^yva) 

^mt^(Dw^im^^^tcikmm^n^tx\ ^km^m^^t^ 

^ftmsA&^Mzm^xhu^Ai&tfemimr-r, ^w^imm 
fe\^xmmmiw.&Txfo^b&^mcx<&bmm-rz>-bx\ ^m^m^^b^ 
mmm^Evtcm^mm^-mmmKmmx^o 

m^imm^imm^tc^m^-mmmm^xhmm^n^ ^m&iaz 
~\ mmbmmL,xm%nr%z.bx\ m^am^^m^t^t-r^ 

•gt^ m^^<D^^m<D^<bh-^A^munmKxmm'r^bx 

*fc, %:%:^&<Dmmft&5&£Lftb-f%Z.bX\ tkM^mKtetfzmiftikMtD 
Tc^)(D^VT(D^^^^hmbU ^-yt^^m^PoC^b^X^o 

ir%^btfX%^femzX$imft&ftyZ.btfX%Z> 0 

ytm^iz.mm^xmmi-z><vx\ mm^mbt^mm^b^^mMm^^ 
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[0094] jjctc, mM<DKm2<Dm$L^mmi®mz.-D\^xmmir% 0 ^.ommmm^u, 

^(Dmkt^^m±xmmMm^mmvtimm<Dmmitm^o mm 
conm2com^Rxi^m^ m^m^^^xtt, mm^nmitmmxh 

[oo95] a i2«, mm<Dnm2\z.^n^mi^mm^m4o (^mtm^-r) <d^> 
s<—^<—x4i<Dmnmxh<9, ^<D^^<—^<—^4ua^ mytm u42t^^t 

42<Dp fc 3§P^«m^b^V^^;*^-5^lUl^^, ^P?fl P430ft^a2EI^U£ 

[0096] m%n&t^%ft&t(Dmm^\^xwM\mmirz> 0 # 
#minA^j:o-c2oo2^i^ lie \z.ftK^misthtz.tt*mmnmm^2oo2- 
422i(D^\H&&m^t?h(DxhK>, sxT<D?v&<D—m*, ^.(Dmm^m^tix 

[0097] gii3A{i, mi2(D^>^—^—^4i\zMnx\^m^Mt^^M(Dmmt.m. 
KM^tc^m^m^mm^37^&m^mxm^m-m^tcmxh^o 

[0098] 013A«oV^T, m^tm^-^^m^t^o^h<Dm^tzHMi^^v/vx7^^ 

«0^^ra^^©«3felft^^P^^^ma3t^A#ifi-6^3fe3fe#14^3t 
*^-6(D^:^^Q^^-r^^b^-e^bTV^ 0 £fc, ^tb^3fe7fe#13^^ 
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[oioo] ^tii, mm&ffimz-rzttib, &ft&o<D^±^<DW&&w&j&Abfcz£5 

[oioi] rrT»3t3tttl3^3t3te«il4lb^¥ffi^5*¥ffid^^5i:iai3B©J;5^. 

13^3fe3fe«ll4fi, 7K¥^fR]i-*5V>T, ffife<Dftma (yfc^BTO^jW-L©* 

^ a ) £rtoT3^LTl ^„ 

[0102] *r£T% 013A. 13B^*5V>T, 3B3tej£0£>j&£S5r(a . b , c),tMQ©Jii?r 

i i i 

(a % b , c ) k*rz>b, M&ft 8 % *^jS±©^^t±©i^ a , SH^ft 

2 2 2 

(DfMMft <> tt, ^(l)~(3)T^£*b5 0 
[0103] [^1] 

a.a,,+ b,b 0 + c,c, - , x 

cos5 = —— 1 * ^ ,- „ ' * *^ (1) 

yai 2 + b, 2 + Cj 2 A /a. 2 2 + b 2 2 + c 2 2 



[0104] [2fc2] 



COSa= ' ' (2) 

■y/a, 2 + bj 2 ^a 2 2 + b 2 " 



[0105] [fc3] 



t a n <f> = — ' * ' 5£ ( 3 ) 

a, 
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[0106] m^M^fa<D{g#4^0=3O° fcKSU *WW^It±©i^ a 

=i2o° ^-rs^ *^ 6 =97° ^ti^m^<D^if±(Dmmn 

a =120° .flft^ =9. 8° ^f£^LTl^,«J&:£ 5 6 =117° £fc 

So 

[0107] Z.tl&~£btbZ>b, frtf ±<DMf$ft a = 120° £r— S^o^mi^^^ 4> 

=9. 8° , 30° Kttu mm^mmn 6 =117° , 97 0 tW),m%&ob%:%& 

[0108] hi3a, i3B(Dx.o^m%^h^%^(D%m(D3ixjmm^^, mm<Dj&M 
2-e«, m^tytmi3b^yt^tmi4com}^n 5 ^no° bvx\^ Q c.<Dm^ 5 

= 110° icM^ir^tk^m 6 It, 6 =180° -5 = 70° -Cfc3 0 r<D£5i-*^ 
6 =110° ( e =70° )irT5<z>i3\ ^Ttf>:fflS^J;£o i~^*>, t$c£L3te5«£n^ 

3ffcSL3fci£0>8g#&\ mfc2r>^l>— isafkiz. X VMfoti (OPTIMIZATION OF 
SENSITIVITY CHARACTERISTICS OF PHOTOELECTRIC SMOKE DETECTOR 
TO VARIOUS SMOKES, Nagashima et al., Asia Oceania Fire Symposium, 1998) 0 

[0109] mi4it, w&lm e (= iso- s ) Kx^>mu,ytm(Dm^^irh(DX\ ^n^m, 
\z.tt^%mMHbmL%At<Dm&*. %*<omL%^mto^<DmMH =40 

fc*9. e<90° jtjS&mtteZo —&,M<nMmiz&Z&W&'b£<ttitLiit>ltt. Mi 

S^^^ft^ Z\(DW& 9 >50° £/£§ 0 mttENSI&feiTjaJL^lC^je 
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SL*m, 50° < 9 <90° 3ffiffi#JfcfcJ\ 0 =70° j&S^«)fetb5o 

[oho] z.<D£5\z.mj&<Di&iBt2K£tifc mfo<Dmmibm&<D$hmzM%.x, m^tm^s 

©353fe3t«ll3^3te3fl^6©S3t3te«ll4Srfl|^ 6 =110° l^JtUtetfcflg-C 
[Olll] jfcfc, IUfe©^1!63©tfea3fe^S^*i!:ov^KM*r5„ z.<Dmt&<D]&Wi3<D 

m^yt^mm^m-i, wwi^ «*^2o«;tTv^^ov^c, 

^-o(D^KttTV^||^(D^Bi^^ll^om^2(Z)mSL^M^^ja 

[0112] #3t#^&2o39!tt5ir*fcovvrB£BI31-5, ^©*SL3fe^SJ8^i*t!: 

[0113] ^(DJ;5^^J^^J^H^J;^)#A^#^ihi-§fcfe, 2«|g©4S£^©3feSr*ft 

[0114] L^Lft^ ^©J:5'&^©M*5«E^©3fe J ^«3teffi©M'&«3feSrfflv^jl© 

[oii5] #m)&(?mn3\z.*5^xt3L, manmft&m^i"*— &8ntvx/i>mw 
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[0116] m?., HJfe0^3^*3tt5ifc$L3feM^^^oV>TUiMi-5o 016te, M1M<D 

mm^ m%n&*mi2, mh3, f^^^n^ ^1^*^-109, 

02^3fe*^l 10 (016^^0^^), ^ytm^lll. RXf^ MVB2>s<—116%: 
3. ft^^' *114. Hl^^T-109. S^^lll, 116J3. 

[0117] J-^lss^ J^114lCtt. »»B^^^bT(D^1^3fe#^-109& 

SL3fc^lS^*100©^^|#ffl-r5fe«)©2o©5S3teMP109b, 110b (El 16 
ictt— o©|S3telB P 109b(D^^g|^i-§) Z.<D£yKMM£tiX'mz£^xm$l 
£titcft&g:ytm*ll 1 (e:#Ai-SfcJC)<D^3feM P 1 1 lbkti*j&tffetiX\ ^„ 

^2^^*^110(D3feW^3fe^^lll^^W^^^5:^^^-r ; 5^tt^^P^ 

[0118] msL3fe^:^^ioo^#(tss«i^^^^-<-^ (la^rr) ( 

[0119] *fc, M^-^#Brt(uttL, ^ic|gi6©«cSL3te^S 

2&ioo2riag~e#5 0 
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[0120] 017te, ^1^3fe#^109, ^2^*^-110, RXfi, f ^i^lll^^E 

— ^114(D^:#:^ffill8^tt, l^BfeHS P 109b, f|23i§3fel!il P 110b, ^t>\ ^ 
3felSPlllb^^^tv, -^rtv^tv^^P^rtflStC Ell(O||1^3fe^^-109, 02 

m^tm^i 10, s^*^ in ^ia^iA^tL-cv ^ (^tv^^m* ei 1 

)o 

[0121] mi8n, mn<D*?-^i/^—' <—*ii4%m^^^w.ft^n%t%WL l &w>3LVf<D 
mmmx&zmimytm p io9b^^ifl p niht^m^mm^n^wrmm 0 & 

Mm%^—116&MB.j&lz.X^ir) 0 ~(D|I|18^;JoV^C, ^r>v* — .X114 
(D_h$|3^75/h^#:^Bll8^o-r*5<9, Hl^^ P 109b, 02^3felS P 11 
Ob, P lllb^^^Tdo«9, #M^0^^/^-116^*$tt 

[0122] ^-r^^— ^114(DrtfR^fi, Hl^3fe*^109, 02^3fe*^-no(iiii8-e 
teEl^rf), ^:3fe*^lll^|a^iAm-C*5«9, mi^3fe*^l09(D3fe#l09a, 
02^3t^HO^#llOa(H|18-e«|l|^-r), S7fe^T-lll(D3t#ll 
late , ^#:^Bl8(Z)^liJ^^^^M^^<^^M^P^3t#:^^UTV 

[0123] ^-e, ^^mii8^h^mm^m^tf^^m^p^(7)M^hti,x^ 
[0124] ai9te, mM(Dftm3(Dm$L^mm^<7)m^^y?xfoz> 0 ^.(Dmim^ 

WT\ ficSL^M^lOOte, B#[U^102, MPU^ffll^ff -^MgR103, 
fBH$|5l04, HH«JW105, H2^»J«106, ifii|>g[Hlg&107, ^ 
0$PlO8^«^T#^$ttTV>§ o 7^*5, #tB1-5,££l^, ^^«0S&1O2, 

ft ^a$isio3, ?B'it§pio4, fii^»j»io5, mm\M\mo7, ^mmosu 

, ^^Sli-*5tt^f&IU{i&15, ft ^ffl§[516, fEH§|317, 3I»J«R18, 
[0125] ^$|3108te, 01^*^-109, 02^3fe^HO, ^3fe#^-lll^#X. 
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[0126] H20Ate, ^1^3fe*^-109^U«||2^3fe^^ll0(O^3fe3tettl09a, llOa^ 

^ftm^l 1 l<D%:%%mi 1 la£fc«fc5Sr#£E1ft£r^LTV ^ 0 
[0127] rttfel§3fe3fettl09a, 110a&TJ«^3te3fc«lllladS^-t-««yS^tP^, 017O 

5o<9, r^b^L01^3fe^lO9, ^2^*^-110, S^;*^lll^^ 
-Y^^— ;*l 14(7) ^IBg^^bTV >5 C 
[0128] H20B», Ml^ytm^l09(DAUt^ytm^lll(DC^(Dm<DiLW-MMm^ 

1 1 l<DC&frh(D^%%Ml 1 la^^tpffif*H^^PCA-e^-X.^tL, r© = fi^ 
PCA^ti"B(7)^3fe3fettl09a^S3fe5fetel 1 lai^W^ ^Hl«;^109<D 
01t5cSL^ 0 lbftZo 

[0129] 02OCte, m2^3fe*^110(DB^^^^lll(DC^i:(D^#:^|ag^i9m 
LTV^o ^(D^, ^^:^ttllOa^^;llla^^H^^PCB^ti>B^#ftL 
-C*3tK ^MWllOa^^Wllla^(Z)^i-t5:SL^«, H^PCB^tf B_L 
(D^3felftllOa^M#llla(D^-r^^t5:$L^ 0 2£L-C-^-;t.ibtvCV^ 0 

[0130] ^xm20A-2oc(D&f$mm&t&&M%no8<DMm;&, mm&muiz.-rz 

El21(Dj;5i^ ^1^3fe*^-109, H23iBfe5Sf^-110, RXF, S3te^^-Hl» 
\c^ir^tWm^xmmir^t7^(D £5 \zft%> 0 
[0131] ®21^*5V>T, Hl^3fe#^109te, W^3fe7fe*6l09a^3fe*^lll^S3fe 
3fe#llla(D^^P^^-i-5mii5cSL^ 0 l£, i©»ll^otli 0 =30° 
^/Sb-CV^o ^fc^l^3fe*^109i:LT{ijft^^LED^fflLT*5«9, Hi 
^*^109^^^ix§3fe«^ ^-WXliLT, '©^Uli^otftA 
l = 900nm( = 0. 9 ju m) ^SLTV >5 0 
[0132] i«J:5^1^)fe*^-109^^fL, Hlfe(D^||3^feor«j5 (-112^^*^-11 
0^itTV^ o ^2^3fe#^-110«, -^(DB^ttllOa^^^-lll^^ 



WO 2005/048208 



28 



PCT/JP2004/017093 



±%<mj$.VX^Z>(0 2> 9 Do Z<Dmimm\z3b^Xtm2ftftLM e 2}2 0 2 = 1 
20° tLTV^o 

[0133] *fc^2^3fe*^-110^Br|g3 l 6LED^ffib-C4b > «9, H23l3fe^llO^£>3i§£$ 
^*©^«I5:i2tS A, 2b1rZ>b. ^<£>fcft X 2teJgl^fe*^l09<Djfcft 
X l«t«9M<l9:5£$tfr*5«9, r©ilii(ufcoti4 1 2= 500nm ( =0. 5 J um)i:L 

[0134] mimytmi L io9Rxfm2m^imi L iioti.x^ ^v^—b^nt^n^ 
[0135] m22n, mmfttnmmmt^mmz^irmxib*), mmn, i)3m©i§©^ 

■€^i~ 0 i(Dg|22{3:^i-j:5^, l^^ 5 g©^ WB^«^]2200cm 2 -e 
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[0137] m23n, mi67S3&m2i<D&mfflimK*s^x. mm&im&'&ttm&K&r 
=o° -i8o° ),mm^M^&mKx^mmm^ti^ti^ir 0 

[0138] ^1^3fe^l09d^<D^3fe^l^*Al = 900nmirLfc#^ ^Wlll 

m^tf%mmm^&mm20<D£5^tj:z> o ^2^*^-1 io^^^i 

^H2jgftX 2 = 500nm£Wi4i^\ S^;*^l 1 l#Ji-*5tt§mgL»«#tt 
ft^2i(DJ:5^^o 

[0139] ^(D#ttft^20, 21 t^ov vC, *"flS3fe^d^lSi-53te^)^{-oV >T 

, mi^m^l09(Dm.\^MX l = 900nm<D#ttftHl3(D^i5rgL^^< 
, H2^S 1 2 = 5OOnm£jfcg<E>0V ^23Bfe*^-l 10d^O3fetd ££#ttt&$|l4 

[0140] — ^l|S3te*^109&t5^2|S3fe*^110©#«SL^*©#i4ftj|ft20, 21 

<u ts:gL^^±i*pi-^oTiJc$L^^-fb, i2o° mMxmmm^irdK ^<d 

[0141] ^OHJg(D^3^feor«, 01^3fe^lO9C»mSL^ 01^9 1 = 30° 

^2H3fe^^ll0^oV>T«^2SfeSL^| 0 2^0 2=120° K1Bt%.LX*5*)* Z.<Dfc 

&wkmm2iic&tfzp2j&<Dm&&mA2*mbtix^z> 0 

^^m, x^Tthtitttb, m23<DmmmKitm\^tc^ytm^A^n^t 

[0143] ^(D||Jg<D^3^feoT«, ^1^*^-109^2^*^-110^^(7)^-^;^ 
3 Q -<D^3fcS<©Jt^R«, ffcSL3&*lO*0!l*r3££:i&^ tfcSLSWAl, A2(co# N 
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[0144] 024{*. BH67^^H21(D^$|3«it^oV^, ^^^j^^^Bt^^i 2 

[0145] BI24^*5V vt, mi^3fe*^109^^(D^3te^lll^* X 1 = 900nmi:Lfc#^ 
, ^3tia5tSLa*Hi#ttftl22©i5l^5o — H2^^^-l 10^0 
^^2mM X 2 = 500nm£Uc:#1^\ '(D3fef-J;§mSL»I«#ttft^23(D 

[0146] Z.(Dm24(D^y-7\Z.^\^X^ £T $t*f^f § B|23(D^TO^^^^ Jg 

lfcft X 1 = 900nm<D^l^^^-109d^^Lfc3'6^i§^cSL^(7)#ttft^2 
2#HS<, ^tb^b||2^ftX2 = 5OOnm^ft(D0V>||2^3te^^-llO^^^b 

[0147] -gtcmin e Ktt-tzmmm&mktt, m23<Dm-&tmm. #1**^22, 23 

[0148] ^.(D^^nZy>(Dmi%m^^^X, fgl|iBfe*^109<D||li5cSL^ 6 1 = 30° 
^r#ttft^22^oV>T^^, P3^^J:(9mSL^Al'^^.^^§ o £fc|g23i§ 
3fe#^-10{c:oV>T«^2t5cSL^ 0 2=120° ^^^^#-14*^23^4^^(9 

[0149] r©fgLi*Al ' , A2' 023<D#^^IU^ 

3fe*&-Jfc#!H-5^a^ ^itl^Col ^^1^3fe#^109^2^m^l 10 

^^^^c3t^^^T-ni^S3tft^)itR^ mmmAi\ A2'&m 

WT, R=A1'/ / A2'£L-O£fe3 0 
[0150] H25te, |l|23&t^|E|24^oV^T|^*T^^-J;^^^^^^^:J;»fil®i!^ 
^Jtc^oT^1^3fe^l09^J;6^^f-^*Al,^2^3fe^llO^J;6^3feff 
^-*A2, 3£^^B-^*Oit*R^-K*^bTV^ 0 ft, gftff -!§-*fcttfe?SL2& 
*^itW-3^/^ibEl23, Bl24cDt5cgL3tl*I»«- : eo«^fflbTV^ 0 
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[0151] Z(Dm25<D—%mfrt>mtbfat££5i^ So^V^i^ 

[0152] ^tL(^L^ri^»B$ttH#(Dmo^V^^»gEjS^oV^-C^, ^1|B 
TV^ 0 

[0153] tot, &o|JV^^5liSh Hot^V^^^j^^oV^-C, Hl^Ht 
b&X^Zo 

[0154] — ^\ zK^^^^M^^t-feoT^, ®& Wifc^*fc^^tf s +$tt£:*:#V 

!2fSL^ 9 2=120° i:^^2^*^110^^(D3t^J;^3feff-^fti:^ 
lt#R«l0^±(D^:t*fii^ortf3:^ 0 

[0155] ^(Dtc^mim^m^io9^h<Dm^^^tm^Mtm2m^im^-iio^h(Dyt 

iCX^mt -^-*(DJt*R^oV >T lO^lg^U '^_hIU§ 

[0156] ^^^/^(D^^ov^r^^^-efe^, i;b*R^^fi-§Mfa:^Mfa:=io^-rtL 
fi, ^^3^^ov^rfm^R^no^Ji(D^#^t^#^§r^^^^i#^# 

[0157] 026te, mi67b^m21(Di^m^m^fcmi9(Dm^^y^h^ikPim^^i 

^a)^— bx&y,m^fam%no3&mmir%cpij<D^uy9J*mmz£<9 

[0158] '©^M^Mtl)ottt, M^0t«Hl^^;*^-lO9(D^^^;|gll]LT*5 

^.mm^m^io9^h(Dm^^^^/^y'VT9—^mmmmimMx. 
tcm^ M2mftmi L iio&mmmi.xm^<v^£%^m^m<Dktmfrhik 
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[0159] 026&C£V^T, iZTXT^SBlX%V>?n$:n=lK^yh1r% 0 m^^TV^S 

^feMjiO^CT^^l 1 l(D^%m ^*&^zf>vifr— ;vYh\^X^.%f— PA 
l^rfBH§|5l04tCfB'[ti-So mm^ft^ ~?Allzm^ WAim&MbbXtm 
SP104iC|Btfrr5o 

[0160] ^-CHI19(D^l^f|jlJWl05^, ^Sfe(D^Sl^*5V^IH6^Lfc(Di:^ 

[0161] ^3feMWTlf«x.tfTl = lsec-C*>«9, ^«3fe<7V^/K*i|>§T2te:^J;m*T2 = 50 

[0162] ^^1^3t*^109<D^3te&S»«^^3fefflr«^*>5^^^, W^Cl&ftfc: 

KUm^X^Zo fiP^>, Ara^g-e^3fe^^^^3t^r^-e#6fcfe^{*. lmse 

, 383tl^lfflSrlmsec£JlrtH:ffi!||SUrV^„ 
[0163] 3§3fc^f^-VK*<£>#-£\ 30(D^^^^^^f+BjfeU#^^lmsec^rt-efetV 

mmiz.^^x'bmuz.teZo 

[0164] TO?®26£r#f$1-5^ ^5/^SB4^3fe^— ^Al^Ai^(Z)7 0 yT9— ^^flJ 
$ri-30T;£»ltiliiTHl^g^ 

tt, m^i^B^^Bjs^.^i-^^^sBsoptmiJ^a^ff #A^-e 

^imtf^5/7°SB6-e^2^3fe#^-110^/^^l^t^3fe!|gibb, ^tLi^iot^ 
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— *A2£LTfBtt^l04K:fE«*r3o 
[0165] ^^^y^SB8^|BtSlflJ104fJ:|B|SUTV^5^1|S3te^^l09d^<D3fe^«tS^ 
3fe7*— *Al£^2j&3te£^110}&>k©3tefc:J:5^3fe9*— ?A2b<Dl£mR : &WmirZ> 

[0166] ^<dh#, Jt^Rd5gHiiC=6WJ:-efetbfi, x't^T'sbiix* SM^MMmikik) t 
¥U®rU ^^°SB12Tr^7^^n^t>^o±i^PL, ^^SB13^#^:x^n^n= 

[0167] ^<£>i&£\ ^->^n = 2-e^^^^^^SB2^M t 9, XT-y7SB2— SB12£ 
InlC&SSrilSMigU itL^j:oT^5/7°SB13-e^7r>^n^n=3^3tbfc:*^|J 

[0168] — ^\ ^^7°SB10l?l:b^R^||fg=6*«-efcofc#-^^^^7 0 SB14^ 
it^, fc^JSrU ^^SBlS^A^W^fToT^fMJ 

^5/^°sB9-ei:b^R^BSfi:ioj^_h-efetL«\ ^5/^sBi6-e#^^^i»fSb, 

^SBl^M^ ^>»-^n^n=l^y-fe^hi-§ 0 
[0169] i(Dj;5^llife(D?F^3^fco-C{*, miQ7b^m21(Dlfcmi$\^mnd(&&m$1k 

[0170] '^-e|E|167!;^|E|21(D^$|3«it^*>oT^, ^l^*^109i:UT, Jgl$t;K 
Xl = 900nm, ^lf6:SL^ 0 1 = 30° , H 2^*^-1 10^LT||2^ X 2 = 500 
nm, f§2t$:SL^ 0 2 = 120° £Lfd^£{^£oTV^/^ iI©fl3tfcoT 
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[0171] ^rmi^^^-109(DmiUM X l£LTte800nm^ii<D^M;ft^feft^& 

v\ mi^^^-io9(Dmm^m o ltux^ o 1=20° -50 0 (Dmrn^^n 

— £\ H2^3fe*^110^oVNT^||2^^2^bT^4 I '«ft^500n 
mWTi:ttlli^<, H2t5cSL^ 0 2fi 0 2 = 100° -150° <D$6miZ.fe#>tll*& 

v\ 

[0172] J;t)^6<J^^1^^^109O^ljgg 1 l&tf tfeSL:ft 0 ^2^3t^l 

A#<, — 3k 025CD^-nv'^«^^j;»^(S^) lioV^fi, |gl^§«§ 

[0173] Mt-Bll9(Dff-^^a$P3^o-Ctt, g|16(Dj;5^ ^®^CP=Sr^^^ffill8<D 
XyKVX\^ 0 

[0174] ^(D^§|5<D^^P^ori!^J;^@^(D^^b-C«, #J;LtftfeM^P£rA<£> 
[0175] H27(DP$^IJ^S«, *^^^^ P SCl-eS:3 l 6T f --^Al(D^f*:B^0fS(D 

Pt mmmTU2^mx.fc^^^y^ m^x\ ^tmti\^m2Q<D?<Ty7°sBQK 

[0176] mx.X\ ^tzM&\i. *^yy°SC2XffifemmT&WL^fc<!?4^—&^--hU * 

^yy°sc3xmfem\ , 3T<Dmm&m%-rz> 0 wtfemmT&mm-rz>t*^y7°sc4 
icm^-, ^(Dt^(D^T^Aimmmmimu3^m^x\^^^^iyyu 

m^m^x\^b¥m^xYy?;vmm^x\tit)-rz>-bx\ ^mmimmm^ 

[0177] mm^mKDmsbmm^ ^Kx^mmm^mMtit^mm^xh^, * 
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THl ^L+5^-ift V ^^/M^tS^tl/CV ^ Q 
[0178] M28^ ^^mil8(D^M<D^mWc^m(D^mJ^P(D^^Atj:^(Dm^ 

[oi79] -^-c, ZAim*. #WftfTH3^Mx.fcn#^-el^^fE'Bb-cv^§^i:H^J(D 

[0180] ^UTTRtrHl^^S^^;^— ^Al^^^b, ^<D^P$$fifl{gTH3J^T^£> 
[0181] H29«, ^^^^©^^P#^(D^f*^Bll8^J:bKW^^*l^^(D 

M^^M^v^r@^w^#^b^^fe^9,S3te^-^Al^i|5f#M^a:TH3^®x. 

%±mxwfrimfe^9xMKmmMmTtt2&M^x±%<mk~rz> 0 

[oi82] ^3t^-^A^pf *ilf6TH3^®x./cR#^-eiS^fB•ItL-cv^§[i:t^^^ ; ^ 

ftmB&mmmmm2bttmu m^xi^m^iat-mw^mm^bmrnv 

^—&mmvxnmmmT<Dmm&n^o ^xTmm^n^ytr^Ai^ 
^y?u z.<Dt%mmMimH3&Mx.x^^tcib, mm^mmtmwxu mwm 
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[0183] ZL<D£5\Z.mJ&<Dltm3\ZJ:tlt£, mi&<Dlim2bfft&<D&mz)JU%.X , Wfc&g: 

o 

[0184] mz. mm<Dj^m4K^^xnmir^ 0 ^(Dmrn^m^ m^ma-zmm&te 
m3tmMKmj&£tix^z>i>K 2o©M^©w^»^^i^ii©i 

[oi85] 03ote, mm<Di&M4<D&Mi®m&&m^mz^tcMwmxhz> 0 ^12130^ 

*5V^. J£l3BteiiT-125, ^2^^129, ^^133^^^^^ 

[0186] f|l3Bte*^125te, ^T(D^;#125A^^^-133(D^;#133a^ii§¥B^ 
imSLffil27^«^^imSLBl27^L^ii:^^ffi^oSM^B^o 
3fel28^i-§ 0 
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[0187] ^(D^!)-e^l^3 l 6#^-125^LTLED^fflbT^o'9, L7C/^o~C^l3i§3fe3^1 
25(DwmKM%-74^— 126£IE©U HimSLffil27^^ii:^iB^ffi^o^ 
128^«i5^b-CV^ 0 r(D^1^3fe^l25(D^lf5:SLBl27^^3fe#l 
25a^3fe^l33(D3fe*6l33A<Z)^-r^lt5cSL^ 6 lte, ^Ux.f^ 0 1 = 70° ^ 

[0188] — ^ H2^5fe^^l29(D3feWl29ai:^*^133(D3felil33A^il^¥ffi^m 
2mgLffil31i:i-§t,^2^^129«M2mBl31^W^MB^o 
3fel32^i"§ 0 *fc||2^*^-129(D^lftl29a^3fe*^-133(D3fe$il33a(D 
m2f5cSLBl31^*DV>T^i-^^§m2t5cSLA 0 2^LT«, HimSL^ 0 1<£<9^: 
^V^!l^.^0 2 = 120° [^^LTt^o 

[0189] H2^3fe^l29t)LED^fflbTV^i^^, ff§2^*^129<Z)iti|i^iBfe:7 
1 30^IS^bT7K¥^3feffi^o5tel 32^i"§ i5 i-b-CV ^ 0 

[0190] ^(D^5^1^7fe*^125^^(Z)^lt5cgLffil27^bM^3fe®^#o3fel28 

^2^aBl3l^W^7K¥^^ffi^o3fel34^LT^^t3:m*fS^^i:^ 
[0191] '(D^Ji(D^4(D^^*3t<Z)^#:gSg«, 031^i-J:5^, MM(DKm3b 

mm<D^^ ^114(0^^) ^1^*^-125, f§2«^l^-129, 

S3fe*^i33^3i^iSMi-§j:5twm^A/-e^«9, 

[0192] jy^lft^te, 031<D£5^Jgl?i§3te*^125, H2^*^129^S3fe^l3 

[0193] H32A{-i, Hl^*^-125, ^2^*^-129, ^*H--133^oV^ 

•^0^^253, 29a, 33a^J:^Vz:#:^ISM^LTV^ 0 
[0194] ^(D^1^3fe#^-125, 112^^^-129, g:5fe^l33(D^#125a, 12 
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1 29.&U^3te^ 1 33 te^-r >v*— ^ 1 14(Z) tp ^IE^$tb-CV ^ 0 
[0195] H32Bte, ^1^3fe*^-125(DA^^3 I 6*^-133(DC^(Dra(Oi:#:^ISg^ 
«9fflLTV^ 0 ^CDilHK ^1^3fe*^-125(DA^^3fe*^133(DC^^(D^lil 
25a, 133a^tpffi{iH^^PCA-e-^-X.^, ^^H^^PCA^tf ffi03t#l 
25a«$fil33a(D^-r^^i^^i25(D^lt5:SL^ 0 1^§ 0 
[0196] g|32C», H2^3fe^^-129(DB^^^;^^-133(DC^i:(DVz:#:^@ag^«9m 
bTV^ 0 r<D^-g\ 3fettl29a^l33a«H^^PCB^?i'ffi^^bT^<9, f|2 
«*^129£^*^133<D3fe!tel29a, 133aCD?£lrWt%Lft «H^»CB^ 
tPffi_h<Z)^ttl29a^3fettl33a(D^i-^^t5cSL^ 0 2^bT^-X.^>ttTV^ 0 
[0197] 033te, |E|30cO^^«it^*5V^-Ct5:gL^^iB3fe^^x.fc^(D^(Da^^ 

^ 0 £L-C«:70 o , 90° , 120° &t^Xm, ^tl^ticomm 6 t£oV vC{B3fc 

[0198] ^mm^m^zm^x^ mM<DKm3bmm<7)\B}$£y*viy?(mi9)%: 
m^^xmm^mm26, 27)^n^tx\ x^m^mmzn^x^^ *fc, 

[0199] m33com^ tm*/is^ ^^<D^n^ti(Dmm^M^Mi^^^i25^h^t 
^m^fcm^<D^ytm^mtm2m^mi L i29^h^m^fcm^(D^m^m^ 

[0200] ~£-rmifi e <DmtKM\^x}^ mimytm^i25Kx^w.M^tRxfm2myt 
mT^icxzTkmt™ ^-rtv^ov ^xh, sscsl^ ^vjn$v ^t^jtm 

[0201] 0 #Ux.^70° fcoivrj^, Jgl«*^125^J;3^Mf 

^O^^^ff^-iO;^ 112^^*^-1 29 ias*¥lB)t©)tiasg)fe 
m^&£<9±%<t£oX\^Z.btfftfr% 0 
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[0202] ^^jitfcotft, mim%m^-i2^h(D%\z.x.^%m^Aitm2m% 

[0203] ^^kkmR&±$<1r%fz.ib\a^ 033^:|o{t3i&c£L^ 6 Ml^ftM^l 
25^oV>-Cf*^3feff -^ft^^</^^$VN^(Di5cSL^ 0 1 = 70° 3r«lU ^2 
5l3fe^^l29^oV>T^3fefs^-*^/h$<^t5r^ 0 2=120° £jg|R1-5 0 

[0204] — ;£\ ^CfSL^I ^*3}tS*¥li3tiSiIfi)t03i£t1i, 1 jtfi)t(a§)i£(D* 

it*RSr^<^^:*^«, ^l^*^-125^oVNTg:3feff^-*^^<-r^c 
a£>Kfi53fcft 0 1 = 90° ^3M^£r«U H2^)fe*^-129^oV>T«S:3 1 fi 
ft -^*^/Js$<^^3fe^ 0 2=0° bftZikmtZMIRirZo 
[0205] r<Dg|33cDj;5^t5cSL^ 0 <j> \cMirm^^^KM^, g|3l<D^| 

mnm^h^x^ (i)mimytm^i25a^m^mimi-M 0 1=70° , (2 

)f!2^*^129te*¥^«1£2i$ctL^ 0 2=120° , ^B^LTl^o 
[0206] 034te, (1) (2)(Dj;5^M^^mSL^^^bfc^«!K^(DffiS^ 

in -^*A2^m29^^^«9 mur— nge-e^u s^2o(Dff XZit^R&W 

[0207] r(DB|34(D-E^^M^^J:5t-, «^n^^^(D^^d#«^^o 
^Tte:it^Rte4. 44, 5. 60£/h£C ^.fhKMV^ik^tf^^^K^^Xitit 

xmm= loKxvitmR&mm-rzz-t^ ikm*#&i&fr&mmcmnirz>z.b& 

[0208] *fc|l|34(D^rn^(D^g|^J;§iM«MMA^^«i-^-i:^^, 026^^^° 

[0209] El23^Lfc«!SA^^-J:^^-efeSl^TO^-oV^r«, g|34fa«£;h/Clv£ 
-?:(Dj:b^R^bT^nn^i:«9^:^fii^^6^^#^^o Lfc^oT|2|26<D 
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[0210] ^^m30(Dmmnmich^x^ mim^tm^^fDmimm 01=70° m 
&&m\z.t<>x\^i», mmmat e i=so° &T<Dmtirtn-££\ \ ^112^ 

m^l29(DM2mf&fi 6 2tVX 8 2 = 120° ^rJ^^oTV^^^ Mm^ftUt^X 
it 0 2=100° £l±b1rtll-££\<\ 

[0211] ^.(Dx^mmmmAKxtn^ mmmm^hnm^^z.^x, ytcomyt 
fcttirz>mLft$:mtebikz>z.bx\ m^mm^x^m^m^mm^mmu m 
[0212] m^. mmmm5i^\<^xtm-tz>o ^m^mi^mm^m^m^mm 

[0213] ^HJ6<D^fl85^*3v>r, mSL^M^^^0i^^i-J;5^*J^$^T*3«9, 

M5lC$o\^Xfe^ A^m«^fa:^b-C||10A^MfftTH1^2cDAi^KfSTH2 
£<D2o£$I£^£tu rtL^KDAi^lHftTH1^^2(D^C^IWfeTH2^{*, fi^<^ 

^-eiEtt§pi7^^je)iEit$ttTv^ 0 ^5^, ^i(DA^r«THi«, ^is^s 

mm^V±tmmir^X\a^b^^-<M^^fc^t^ir 0 I2©A 
[0214] ^fc, :£||;!to^tg5^:JoV^te, A^m^/^Hl^i^lllftTHl^M^. 
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2<Df£^B#RgTA2 £ fi x ffit<D#8rc!El!gB 1 7 1 B'B£ *VCV ^ 0 

[0215] ^mnmm5ictetf%A&mfe^m^\^xmmirz> 0 m35n, 'Xm\\ 

£M©7a-ft-btfe5o *-f . ^^°SDl-C^:3tfBA^||i(DA^IIfgT 
Hl^^/^^y^U ^KDA^^itTHl^ffix.fc#^^«^5/ySD2^it 

<7)^SB#FBlTAl(D^a!i^^^bT*D«9, £^-'(7^1^ ^7^X7°SD4^;JoV^ 

s^sa^ i <z?^c^ wftTH i u±xh^m^m^nx\ ^fr&mwm 

[0216] ^3fefltA^^i<D^c^HfiiTHl^_h-e«^^#boo N MKDWlfe 

mmTAifrm^tcm^, ^^yy°su5\z.m^ m2<D^^mmTA2(Dm^^ 
±icf£<>fcf)^fr&mMmz.m.nir% 0 M2<DnfemmTA2<Dmmm^ ^ytiWA 

l|2(D^^B#^TA2(DSM^ t-^V ^r , ^^L-C^5fefliA^||2(D^ci^^a:TH 

[0217] ^(Dj;5^Ma^T5WJ:^ j e^a^:#^ov>-Cta0Ji-So !»<z>ifc?M^ 
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[0218] Mtttt. M^^—&ffitt&m<Dm&ftjmm%amz.&\< ^c^©i© 
[0219] H36^«, M^>s<—&m^fcm&<7>n$L^Mm&mz.$otf%^ z^^kdm 

[0220] , 036(D^^=i(DM(J:*|-i*5^3feV'^/^^. &37<Dik.i&<DMK*tt~Z>£tjltt>' 

[0221] — ;£\ g|38<D^^=i<Z)^^i-^g:3fe^^v^, |^39<z>;/cifc<DMf£*H"5^3tei> 

[0222] f >&t>*>, K35^UcM3^i*U:f, ^^(D^^Lfc^^l^T, 

IfflTAldSSja-t-Sttf^, S:3 l 6^^^1»lllftTHl^T[lIo^^(Bl38(DB# 
RBT2h A&3l£^J$r1-5r^&v\, f-fcu S3tei>^/^s^l©»MrrHlSrj||^. 
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[0223] — ^ &m^zM&&&utm&\z&^x^ g.yti"</u&mi<DmmTHi&m 

%U^;Vi)^l(Dm\%T¥Ll^m^X\^m^\^^^X{m39(Dm^T2)^h\^ 

%]/^/v&Wi2<Dm\mTi2%Mx.(m39<DmmT3) , z.<Dytm&&2<DWL'&nvRr 
A2*mMLxt>ffimvx^zm&itt(m39(DmmT4) , ikamto&nso 

[0224] Jfe*^ itb^l^WftTHl, ^2<£>BHi£TH2 % Hl(D^^0#^TAl, H2 

ZZLk&'V%Z>o MfttZ. MitoWifemmrAikUxmosec, m2(DWt'MmmTA2b 

[0225] Z.(D£5KmM<DM1&5K£frl^ HJfe0^1^l^l#CD^^iPX.T, *&<£>ffi£: 

[0226] ^turemm^mi— s^ov^t&wub^ zvmtom&^&j&Mft. 

l-iot^ {^m^mir^k^X^ 0 tot, JEa^tfS^W^ ££fc^Ufc 

(Dm^n^t^mx^o 
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[0229] WzM30(Dmm(D^mA\Z.^X\^ 01^3fe*^125^L^2^3fe*^129i:b 

«\ 126, 130te^£/£3 o 

[0230] HJfe^4tC*>oT«, mi^3fe*^-125^Lt>^2^#^-129(D^^ 

[0231] fc£V^ Hl67^MH21(D2o(7)^3fe*^-^^ft^mSL^^M*^^« 

tmLft<Dmmm&x%z>nmxhti\^ ^^20^^*^109, no» 
[0232] ^tc^ytm^tvx^m^&^Buf^<Dm^^b^(D!X\^m^m^m 
i6(Dmimytm^io9Rx^m2mytmi L iio(Dmmi^m^hyt^irx^z.^ 

[0233] M^Hl30(D2o(D^3fe*^-125, 129(Df5:iL^^ig^[^^^^fc^§P« 
jg^oVvOk, M&£ffif3feB^t>o2o<D«*^-125, 129^b^-^SiJ^S7fe 

[0234] */c2o(D^3t*^125. 129^ib^i-£3te^3tffi^ol>Tte, m30^*5it^ 

ig^^/v^— 126, i3o^«^j^[Hife^fc«9, <ik^\(Dm^y-(^— zmMT 

^^if(-J;«9^ffil28, 132^^b$«^-C\ ^3feffil34(D^3fe^fR]^il:^ 

mmvxMm^mm^m^n^t^x^o 
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m^mm 

[l] m$nm*fob. 

m \z. ib] ttxyt&&irz&ytmmb, 

[3] tmikmm^mft. mm^mm^(D'xm.m\mm^ a>o, mm^m 

«#uj£u mm^ytmmtmmmimMx.x\^m&n, 'xvmm*m\fz>n 

[5] mmxmm^mt. mm^ytA^m^mi^x^mimmK.x^^mm^K 

^^jfm<Dm2(DikPimimmx.x\^mrm\ mmmi<^mmmmxm^^jfm 
<Dm2<Dmmmm&±mffiLx^zm&\^ xmm^tctmm-r^^ 
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[8] fiTfE|llfcft<D^Mft£800nm^_k£U 

mmmm^m^2o° -50° (Dmmtu 

HfrfE^2t5cSL^^100 o -150° commtVtc, 

[9] mmm^m-i, mm^tmmtm2^^mt^^ 

^(D%mitmz> / m2m.nm ^^m^m^^tu 

Mf$£tiz>m2mLfttt%<ist^ 
no] mmmimi^8o° s^rtu 

[12] ttfiE^3te^f*, mm%^$khm2m%^wtb%mx-. 
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msjKtfmm^m^ w-mmi^yt^m^xm^titimm^xm^ti^ 

mmic^fcmmmmKm^^x^^m^mm^mmir^ 
[13] mmkm^m ^n^mmmyt^(Dytmtmm^yt^<Dytmt<Dms.<D^ 

[i4] mmm^^<D^mm<D^tj:<th—^^munxm^u m 

[15] mm^^(Dumn^5msi^tvt^ 

[i6] mmmft^&fe. ^^-hsufew^^ts, 

[is] mmm^&&, ^mm^m^m^^xmxm^m^mm^^mmm^ 
[19] ttffi&ft¥@t&. mmmytm^&m\<^xmxmzmftmm^%mmm^®L 
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[20] mtmmm^m^ mtmxmm%%mK^n^m\wjmt^iv)m^ 
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